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DETAILED ACTION 

Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 10/30/2007 has been entered. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 18-19, and 22-23 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Beaumont et al (US 6,325,850). 

In a method of epitaxial lateral overgrowth of GaN, note entire reference, Beaumont et al 
teaches the deposition of a layer of GaN; deposition a dielectric layer, which is etched; 
deposition of GaN in the openings and lateral growth imtil the patterns coalesce (col 3, In 1-45 
and Example 1). Beaumont et al also teaches these surfaces resulting from the coalescence of 
islands exhibit superior crystal quality to the layers grown heteroepitaxially on sapphire (col 4, In 
15-45) and lower defect density (col 9, In 1-40). Beaumont et al also teaches the epitaxial layer 
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has a thickness between 1 and 1000 micrometers and it is self-supported after the substrate has 
been removed. 

Referring to claim 18-19, are product-by-process claims which depend from the process 
of claim 1, which requires separation by ion implantation. The patentability determination of a 
product-by-process claim is based on the patentability of the product and does not depend on its 
method of production (MPEP 2113). Beaumont et al discloses GaN film and teaches all of the 
instantly claimed product limitations, thus meets claims 18-19. The method of separation does 
not impart any product limitations to the GaN film of claims 18-19. 

Referring to claims 22-23, Beaumont et al teaches a laser diode (col 2, In 1-5). 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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5. Claims 1, 3-1 1-13-19, and 22-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ogawa et al (US 6,723,165) in view of Beaumont et al (US 6,325,850) and 
further in view Aspar et al (WO 01/93325 Al), where US 2003/0077885 Al is used as an 
accurate translation, and in view of Yoshida et al (US 6,303,405). 

In a method of forming a self-support GaN film, note entire reference, Ogawa et al 
teaches depositing a layer of GaN 65 on a sapphire substrate 11 by HVPE; implanting protons 
into the GaN layer 65 at an energy of 180 keV and a dose of 5.0x1 0'^ atoms/cm^ to form a 
damaged implanted region 66; further depositing a GaN layer 67 by HVPE on the GaN layer 65; 
and separating the sapphire substrate and the GaN layers to obtain a GaN substrate 67a using a 
laser beam (col 19, In 1-67 and Figs 9A-9F). 

Ogawa et al does not teach the deposition of GaN comprises at least one step of epitaxial 
lateral overgrowth. 

In a method of epitaxial lateral overgrowth of GaN, note entire reference, Beaumont et al 
teaches the deposition of a layer of GaN; deposition a dielectric layer, which is etched; 
deposition of GaN in the openings and lateral growth until the patterns coalesce (col 3, In 1-45 
and Example 1). Beaumont et al also teaches these surfaces resulting from the coalescence of 
islands exhibit superior crystal quality to the layers grown heteroepitaxially on sapphire (col 4, In 
15-45) and lower defect density (col 9, In 1-40). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Ogawa et al by forming the GaN layer 67 using the lateral overgrowth 
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process of forming GaN, as taught by Beaumont et al, to produce a GaN with superior crystal 
properties and reduced defect density. 

The combination of Ogawa et al and Beaumont et al does not teach a spontaneous 
sepation step at the weak area to obtain a self-supported film of GaN. 

In a method of separating a film fi-om a substrate, note entire reference, Aspar et al 
teaches implanting hydrogen at 210 keV at a dose of 6xlO*Vcm^ into a GaN substrate and 
separation by a thermal means C885 [0024]-[0028]; [0046] and [0055]). Aspar et al also teaches 
the application of heat treatment steps and/or stresses at the weakened zone ('885 [0043]) and 
separation may be carried out by different means which may be thermal means combined with 
mechanical means ('885 [0055]). Aspar et al also teaches hydrogen implantation creates cavities 
which are enlarged into cracks that allow for separation ('885 [0083]). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of Ogawa et al and Beaumont et al by a heat treatment as 
taught by Aspar et al by separating the film using thermal stresses. 

The combination of Ogawa et al, Beaumont et al and Aspar et al teaches implanting with 
hydrogen ions to create cavities and cracks, and separation via thermal means. The combination 
of Ogawa et al, Beaumont et al and Aspar et al does not teach the thermal means is by cooling 
after epitaxial growth. 

In a method of separating a film from a substrate, note entire reference, Yoshida et al 
teaches applying a stress to separate a substrate by suddenly decreasing the temperature after 
growth of a multi-layered structure instead of using a tool or separating a substrate by irradiating 
laser light onto a sapphire substrate (col 7, In 1-30). Yoshida also teaches separation along cracks 
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and voids (col 6, In 50-67), which clearly suggests that separation of a III-V nitride layer 
containing cracks and voids by suddenly decreasing temperature after growth was known in the 
art at the time of applicant's invention. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time of the invention to modify the combination of Ogawa et al, 
' Beaumont et al and Aspar et al by separating the layers by suddenly decreasing temperature to 
impart a thermal stress, as taught by Yoshida et al, to separate the film during the cooling of the 
structure after deposition, which would simplify the separation process and suggested by Aspar 
et al which teaches separation by thermal means. 

Referring to claim 3, the combination of Ogawa et al, Beaumont et al, Aspar et al and 
Yoshida et al vapor phase ELO ('850 col 4, In 20-45). 

Referring to claims 4 and 16, the combination of Ogawa et al, Beaumont et al, Aspar et al 
and Yoshida et al teaches HVPE C850 col 4, In 20-45). 

Referring to claim 5, the combination of Ogawa et al, Beaumont et al, Aspar et al and 
Yoshida et al teaches deposition of GaN; deposition of a dielectric layer, which is etched; 
deposition of GaN; deposition in opening until the growth coalesces ('850 col 3, In 1-35 and 
Example 1). 

Referring to claim 6, the combination of Ogawa et al, Beaumont et al, Aspar et al and 
Yoshida et al teaches deposition of SiN, deposition of GaN and annealing at lOSO^C so that the 
continuous layer converts to a discontinuous layer formed of GaN and growing GaN thereon 
C850 col 8, In 20 to col 9, In 40). The combination of Ogawa et al, Beaumont et al, Aspar et al 
and Yoshida et al does not teach a SiN thickness of 10-20 nm, however it would have been 
obvious to a person of ordinary skill in the art at the time of the invention to modify the 
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combination of Ogawa et al, Beaumont et al, Aspar et al and Yoshida et al by optimizing the 
thickness of SiN to obtain GaN islands of a desired shape and size for subsequent growth. 

Referring to claim 7, the combination of Ogawa et al, Beaumont et al, Aspar et al and 
Yoshida et al does not teach when the implantation occurs, however it would have been obvious 
to a person of ordinary skill in the art at the time of the invention to modify the combination of 
Ogawa et al, Beaumont et al, Aspar et al and Yoshida et al by implanting after total coalescent of 
the these islands because separating a complete film is taught by Ogawa et al. 

Referring to claim 8, the combination of Ogawa et al, Beaumont et al, Aspar et al and 
Yoshida et al teaches H"^. 

Referring to claims 9-11, the combination of Ogawa et al, Beaumont et al, Aspar et al and 
Yoshida et al teaches hydrogen ions at a concentration of 5x1 0'^ cm"^ using 180 keV ('165 col 
19, In 15-30). 

Referring to claim 13, the combination of Ogawa et al, Beaumont et al, Aspar et al and 
Yoshida et al teaches implanting 1 . 12 |im into the GaN layer. 

Referring to claims 14-15, the combination of Ogawa et al, Beaumont et al, Aspar et al 
and Yoshida et al teaches sapphire substrate ('850 col 9, In 40-65 and * 165 col 19, In 1-15). 

Referring to claim 17, the combination of Ogawa et al, Beaumont et al, Aspar et al and 
Yoshida et al teaches doping with Mg ('850 col 7, In 1-67). 

Referring to claims 18-19, the combination of Ogawa et al, Beaumont et al, Aspar et al 
and Yoshida et al teaches a GaN film with a thickness of 1-1000 micrometers ('850 col 5, In 1- 
10), overlapping ranges are held to be prima facie obvious (MPEP 2144.05). 
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Referring to claim 22-23, the combination of Ogawa et al, Beaumont et al, Aspar et al 
and Yoshida et al teaches laser diodes ('850 col 2, In 1-10). 

Response to Arguments 

6. Applicant's arguments with respect to claims 1,3-11-13-19, and 22-23 have been 
considered but are moot in view of the new ground(s) of rejection. 

7. Applicant's arguments filed 10/30/2007 have been fully considered but they are not 
persuasive. 

Applicant's argument that Beaumont fails to teach all of the elements of the product 
claims is noted but not found persuasive. Applicant alleges that Beaumont fails to teach a 
spontaneous separation step, which is clearly a process step and not a product limitation. There 
are no product limitations of the film of GaN recited, which are not taught by Beaumont. 

Applicant's argument that Ogawa does not teach separation "at" the weak area is noted 
but not found persuasive. Applicant alleges that Ogawa teaches separation "above" the weak 
area. This is not persuasive because "at" and "above" are still the same for the purposes of the 
claim because there is a region that is implanted that is separated from the region that is not 
implanted, thus separation does occur "at" the weaken area. Applicant is merely arguing 
semantics, which does not result in a patentable difference. Furthermore, Aspar et al which is 
also relied upon to teach separation by implantation teaches separation along microcracks formed 
by implantation, which clearly suggests separation "at" the weakened layer. 
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Applicant's argument that Beaumont teaches epitaxial layer overgrowth (ELO) on a 
sapphire substrate, not a GaN layer is noted but not found persuasive. Beaumont teaches forming 
a GaN layer 2 on the sapphire substrate, masking the GaN layer and performing ELO on the 
masked GaN layer (Fig 3, Abstract and col 5, In 45-67). Beaumont teaches ELO deposition of 
GaN on a GaN layer, thus the combination with Ogawa which teaches GaN deposition on a GaN 
layer is proper. 

Applicant's argument that concluding that using thermal means would mean cooling 
down is improper is noted but not found persuasive. Applicant alleges that thermal means could 
also mean increase temperature thus the conclusion of using a cooling temperature is improper. 
First, either cooling or heating would be suggested since both mechanisms are capable of 
imparting the necessary stress to separate the semiconductor film, thus the use of a cooling 
technique would have been obvious to one ordinary skill in the art. Second, the use of a cooling 
means would have been obvious in view of Yoshida et al, as discussed above. Aspar et al teaches 
implantation forms cavities and cracks, and separation by thermal means ([0035]-[0036] and 
[0055]). Yoshida et al teaches apply stresses by suddenly decreasing temperature because of 
voids and cracks in the semiconductor layer (col 6, In 55 to col 7, In 30). Therefore the 
combination would have been obvious to one of ordinary skill in the art because cooling to 
impart stress to separate a semiconductor layer containing voids and cracks is known in the art. 



Conclusion 
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8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

9. Any inquiry concerning this conmiunication or earlier communications from the 
examiner should be directed to Matthew J. Song whose telephone number is 571-272-1468. The 
examiner can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on 571-272-1414. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Matthew J Song 
Examiner 
Art Unit 1792 

MJS 

January 5, 2008 

/^6eit T(finemufuf/ 

^Bert %}inemun<[ 
(Primary T^xaminer 
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